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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-5 are rejected under 35 U.S.C. 102(b) as being aniticipated by Roidt 
(US 6127766). 

As to claim 1 , Roidt teaches a paired tube thermoelectric (TE) couple comprising 
an n-type member which Includes a conductive tubular member having a channel in it 
(figure 3: 65 is shown as a hollow cylinder which readsd on tube) and an n-type 
semiconductor layer formed on the outside of the conductive tubular member (30); a p- 
type member which includes a conductive tubular member having a channel 70 in it 
(figure 3: 65 is shown as a hollow cylinder which reads on tube) and a p-type 
semiconductor layer formed on the outside of the conductive tubular member (20); and 
a connector which electrically connects the conductive tubular members (66, 68) (figure 
3) (col. 4, lines 45-51 and col. 5, lines 34-37). 

Regarding claim 2, Roidt teaches that the tubular members are connected in 
series, the n-type and p-type layers of each TE element being connected to the p-type 
and n-type of another TE element, respectively (figure 3, col. 2, lines 50-55). 

As to claim 3, Roidt teaches a paired tube thermoelectric (TE) couple comprising 
an n-type member which includes a conductive tubular member having a channel in it 
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(65) and an n-type semiconductor layer formed on the outside of the conductive tubular 
member (30); a p-type member which includes a conductive tubular member having a 
channel in it (65) and a p-type semiconductor layer formed on the outside of the 
conductive tubular member (20); and a connector which electrically connects the n-type 
and p-type layers (66, 68) (figure 3) (col. 4, lines 45-51 and col. 5, lines 34-37). 

Regarding claim 4, Roidt teaches that the tubular members are connected in 
series, the n-type and p-type layers of each TE element being connected to the p-type 
conductive tubular member and n-type conductive tubular member of another TE 
element, respectively (figure 3; col. 2, lines 50-55). 

Regarding claim 5, Roidt teaches that a conductive layer formed on each of the 
n-type and p-type layers (66, figure 3). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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5. Claims 6-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Roidt 
and Anders (US 3159979). 

As to claim 6, Roidt teaches a paired tube thermoelectric (TE) couple comprising 
an n-type member which includes a conductive tubular member having a channel in it 
(65) and an n-type semiconductor layer formed on the outside of the conductive tubular 
member (30); a p-type member which includes a conductive tubular member having a 
channel in it (65) and a p-type semiconductor layer formed on the outside of the 
conductive tubular member (20); and a connector which electrically connects the 
conductive tubular members (66, 68) (figure 3) (col. 4, lines 45-51 and col. 5, lines 34- 
37). 

Roidt is silent to the n-type layer being on one half of the outer surface of the 
conductive tubular member when the outer surface is divided into two alond the 
longitudinal center axis. 

Anders teaches TE tubular elements wherein the n-type layer being on one half 
of the outer surface of the conductive tubular member when the outer surface is divided 
into two along the longitudinal center axis (figures 4, 5 and 10; col. 3, line 65 to col. 4, 
line 20 and col.5, lines 40-45). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the divided tubes of Anders in Roidt because placing both layers on 
one tube standardizes the manufacturing process (i.e. one tube is made instead of two 
different tubes). 
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Regarding claim 7, Roidt teaches that the tubular members are connected in 
series, the n-type and p-type layers of each TE element being connected to the p-type 
and n-type of another TE element, respectively (figure 3, col. 2, lines 50-55). 
6. Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Roidt 
and Nolas ( Thermoelectric Basic Principles and New Materials Developments) . 

As to claim 8, Roidt teaches a forming a pair of tube thermoelectric (TE) couples 
comprising an n-type member which includes a conductive tubular member having a 
channel in it (65) and an n-type semiconductor layer formed on the outside of the 
conductive tubular member (30); a p-type member which includes a conductive tubular 
member having a channel in it (65) and a p-type semiconductor layer formed on the 
outside of the conductive tubular member (20); and a connector which electrically 
connects the conductive tubular members (66, 68) (figure 3) (col. 4, lines 45-51 and col. 
5, lines 34-37). Roidt teaches that the n-type and p-type alloys are bismuth telluride 
(col .4, lines 55-60). 

Roidt is silent to sintering the n-type and p-type bodies. 

Nolas teaches that sintering thermoelectric materials such as bismuth telluride 
are robust and do not require the same precautions to establish homogeneity (page 
159). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to sinter the alloys of Roidt because sintering creates a robust alloy, as taught 
by Nolas (page 1 59). 
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Regarding claim 9, modified Roidt is silent to forming the conductor layer on the 
n-type and p-type members before connecting the n-type and p-type members in series. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to rearrange the order of contact layer formation and series connection 
because the selection of any order of performing process steps is prima facie obvious in 
the absence of new or unexpected results (MPEP 2144.04). 
7. Claims 10-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Roidt and Nolas as applied to claim 8 above and further in view of Katz (US 3285786). 

Regarding claims 10-11, modified Roidt teaches that the semiconductor material 
may be extruded on the tubes in some form of high temperature extrusion process (col. 
4, lines 60-65) but is silent to the fluid conductive tubular member and fluid 
semiconductor being extruded simultaneously from a single die. 

Katz teaches the coextrusion of thermoelectric elements wherein the materials 
are cast (fluid), thermoelectric and conductive metal are extruded (col. 3, lines 25-30 
and col. 4, lines 5-20 and col. 6, lines 20-25). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the coextrusion technique of Katz in modified Roidt because the 
coextrusion forms an electrica contact extremely well bonded to the highly consolidated 
thermoelectric body for optimum use, as taught by Katz (col. 1, lines 35-45). 

Contact Information 
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Any inquiry concerning tliis communication or earlier communications from the 
examiner should be directed to MIRIAM BERDICHEVSKY whose telephone number is 
(571)270-5256. The examiner can normally be reached on M-Th, 10am-8pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jennifer MIchener can be reached on (571 ) 272-1 424. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/M. B./ 

Examiner, Art Unit 1795 

/Jennifer K. MIchener/ 

Supervisory Patent Examiner, Art Unit 1795 



